When animal cells are stimulated to multiply by serum, hormones, or various other unrelated agents added to their culture medium, several early events occur, including acceleration in transport and phosphorylation of substrates (1, 2), energy metabolism (3), and synthesis of differentiated cell products (4, 5). After an extended lag period, the accelerated onset of DNA synthesis becomes manifest (6). This array of events has been designated the coordinate response to distinguish it from the "pleiotypic response," which explicitly excludes differentiated functions (7). We have shown that all the elements of the coordinate response can be inhibited in chick embryo cells in a reversible manner by lowering the [Mg2+] of the medium (8, 9) . From these results and several other considerations, we have proposed that variations in the availability of Mg2+ for transphosphorylation reactions within the cell mediate the coordinate response of cells to external effectors (8). Others have proposed that Ca2+ plays a central role in mediating the growth response of cells to external effectors (10). Support for a mediating role for Ca2+ is chiefly based on the observation that drastically lowering the [Ca2+] of the medium inhibits the onset of DNA synthesis and thereby limits the multiplication of cells (11). Additional support seemed to come from the finding that supranormal concentrations of Ca2+ stimulate the growth of quiescent 3T3 cells (12), but this has proven to be a nonspecific effect caused by insoluble complexes of Ca2+ and inorganic orthophosphate (Pi) (13, 14) . It has also been shown that Ca2+ deprivation in chick embryo cells causes a marked increase in the passive permeability of cells (15) The procedures for measuring cation contents of cells by atomic absorption spectrophotometry were previously reported (20) . Culture dishes (100 mm) were used in the cation determination experiments. Briefly, the cultures were washed five times with 10 ml per wash of C02-free 0.25 M sucrose solution,
and Mg2+. Concentrations of Mg2+ >20 mM in low [Ca2+1 reverse the stimulation, and [Mg2eJ > 30 mM kills many cells. In contrast to the stimulation by 15 mM Mge+, supranormal [Ca2+] has no effect on the onset of DNA synthesis in cultures inhibited by Mg2+ deprivation, if the formation of insoluble Ca-Pi complexes is prevented. Neither Na+ nor K+ reproduces the effects of Mg2+. The uptake of uridine is another parameter of the coordinate response of 3T3 cells to serum stimulation that is inhibited by Ca2+ deprivation, and supranormal [Mg2+] also reverses this inhibition. The results support the thesis that the coordinate response of growth and metabolism to external effectors is regulated by the availability of Mg2+ within the cell and that the inhibitory effects of Ca2+ deprivation are indirect and caused by a reduction in the availability of Mg2+. When animal cells are stimulated to multiply by serum, hormones, or various other unrelated agents added to their culture medium, several early events occur, including acceleration in transport and phosphorylation of substrates (1, 2) , energy metabolism (3) , and synthesis of differentiated cell products (4, 5) . After an extended lag period, the accelerated onset of DNA synthesis becomes manifest (6) . This array of events has been designated the coordinate response to distinguish it from the "pleiotypic response," which explicitly excludes differentiated functions (7) . We have shown that all the elements of the coordinate response can be inhibited in chick embryo cells in a reversible manner by lowering the [Mg2+] of the medium (8, 9) . From these results and several other considerations, we have proposed that variations in the availability of Mg2+ for transphosphorylation reactions within the cell mediate the coordinate response of cells to external effectors (8) . Others have proposed that Ca2+ plays a central role in mediating the growth response of cells to external effectors (10) . Support for a mediating role for Ca2+ is chiefly based on the observation that drastically lowering the [Ca2+] of the medium inhibits the onset of DNA synthesis and thereby limits the multiplication of cells (11) . Additional support seemed to come from the finding that supranormal concentrations of Ca2+ stimulate the growth of quiescent 3T3 cells (12) , but this has proven to be a nonspecific effect caused by insoluble complexes of Ca2+ and inorganic orthophosphate (Pi) (13, 14) . It has also been shown that Ca2+ deprivation in chick embryo cells causes a marked increase in the passive permeability of cells (15) and causes other changes that do not occur when cells are inhibited in a more physiological way by the withdrawal of serum or addition of cortisol (15, 16 The procedures for measuring cation contents of cells by atomic absorption spectrophotometry were previously reported (20) . Culture dishes (100 mm) were used in the cation determination experiments. Briefly, the cultures were washed five times with 10 approximately pH 7. For determination of surface-bound cations, they were exposed for 10 sec to either C02-free or carbonated (pH 4) sucrose solutions. Protons in the latter displaced the externally bound cations, and the difference in cation content of the pH 4 and pH 7 washes is referred to as surfacebound cation content of the cells (21 was raised to the stimulatory concentration of 13.4 mM in low Ca2+, there was no effect on intracellular Ca2+, but there was a significant increase of both intracellular and surface-bound Mg2+. Effects of Mg2+ on Uptake of Uridine. Serum stimulates the uptake of uridine by 3T3 cells as well as the incorporation of thymidine into DNA (22) . We confirmed that 3T3 cells increase their rate of uridine uptake between 10 and 20 min after fresh medium containing 10% dialyzed serum was added (Fig.  4) . The initial increase in uptake occurred when only Ca2+ was omitted and also occurred, although to a lesser extent, when both Ca2+ and Mg2+ were omitted. However, uridine uptake declined after 30 min in cultures deprived of both Ca2+ and Mg2+ and reached a rate even lower than that of cultures without serum at 180 min. In the presence of 1.0 mM Mg2+, uridine uptake leveled off after its initial rise in the Ca2+-deprived cultures, and then began to decline after 40 min. In the presence of 15 mM Mg2+, the Ca2+-deprived cultures reached a rate of uridine uptake about equal to that of the controls and remained close to the control levels to the end of the 3-hr experimental period. DISCUSSION Other investigators have proposed that the availability of Ca2+ controls the proliferation of cells, and that it does so by activating a "master reaction" which leads to initiation of DNA synthesis and cell division (10, 11 (Fig. 3) . This (26, 27) . This suggests that the reaction that regulates the onset of DNA synthesis has a similar Mg2+ dependency, and that it might be possible to identify it by this property. 
